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(1) 



(57) Abstract: A 7T -conjugated aromatic ring-containing compound represented by the formula (1) below is relatively stable and 
useful as a light-emitting material for light from blue- violet region to red region. (1) [In the formula, R x -R 6 independently represent a 
hydrogen atom or the like; A and D independently represent a pyridine ring, pyrimidine ring, pyridazine ring, pyrazine ring, furan ring, 
pyrrole ring, pyrazole ring, imidazole ring, thiophene ring, benzothiadiazole ring, thieno[3,4-b]pyrazine ring, furo[3,4-b]pyrazine 
ring, 6H-pyrrolo [3 ,4-b] pyrazine ring or the like; a 1? a 2 and a 3 independently represent 0 or 1; and rii and n 2 independently represent 
an integer of 1-5.] 



WO 2005/085176 Al I lllll llllllll II llllll lllll lllll lllll llll I II III lllll lllll III II II III I llll llll lllllll llll llll ill 



(57) m$3: 



,2 

v / R 4 \ 

(l) 

try^^^n, tfy^vat t o 9vV3t, ^>-3t, /vst t^y— /Hk j^s— 

^-^ai^gt, -<y/f7^T/-;H, ^7[3, 4-b]fc°^v ? >'gt, 7n[3, 4-b]fc p 5 ? v ? 
^gt, X!i6H-t°nn[3, 4-b]fc°^vV^#3:^U a x a &U?a tf\ SV^^&LTOXfSl 

1 2 3 

1 2 




WO 2005/085176 



1 



PCT/JP2005/003950 



m m m 

[oooi] *mmfe. n &&%k3rmm^fc&mz.mu £p>\m&rzt. mx.&. mm^ 
[0003] — ^ mmnn^m^^fc^u^b^^y±>^m^'K^ ^xh. ^.n^xm* & 

fflV^(D(#f^mi:^B#f^3, 530, 325#WjW#). jE?L*^«»3te« 
[0004] VfrVfc&b. ttx^hnM^y-fe^g^lt, ai^Mr— £3fe£ri^ ^)fc$J 

I^m4 : #H^3-152897^#) 0 

[0005] -<Dm$jcisk4<D&mxn, mmmftttm*b&ttif&jtteifm&<Dft&ytu 



WO 2005/085176 



2 



PCT/JP2005/003950 



[0006] $e>^ rcD^C^M^, W^^3fe&3&£^5WtK^3fe##f£:, W»l»>3te£r 
^#fFl£m5(D&flf~ete N ftf^l-i^^tL, &£>te#fe©£bfc«:8ro& 

[0007] #f^mi:*B#f^3, 530, 325-5§-l«« 
#ffJcm2:#IS0g59-194393^# 
#f^m3:#IB0H63-295695^-^ 
#f^m4:#IB¥3-152897^|g 
#ff 3tfifc5 : ^H#|^1067165^r?S^ 

Appl. Phys.) J, 0^ ttfflfeA J^ffl#/S#^ 1988^, f|27^\ p. L269-L27 
1 

[0008] *mwtz, ztD&ft^mzf&frxftztiftw-efoy, wm&mm^&mm 



WO 2005/085176 



3 



PCT/JP2005/003950 



[0009] *mm#bte. ±ie a m^mm-r^t^ KMnmt&mtetcM;^ ^-4^m, 
[ooio] ~r&t>*>. *&m&. 



(i) 



Wb2] 

R 7 




(2) 



OH 

(3) 



eh:, **§ij§u\ 7i=;n, -f-^^s, trysts, try^ 



WO 2005/085176 



4 



PCT/JP2005/003950 



:i— 10 



t a v^j=-/^m, t°y^^/vs, t^^/n, ^-a-s, t°ny/vs, t o ^y 

10<Ds^vyis4k7/l^A'^&MKM^tlX\t*Xi>£\t\ K fulfil (2) "C^&fr 

gt, r^by^m, 7iti/yg, bv^^^m, 

tv^gt, ^yv^gt, t°y^^. t^vvst, ^wv-^n, ^J^m, y^m. 

t°7y-/vS, -f^V-Agi. ^-^m^gt ^y/fT^7/-;vi 
% ^7 [3, 4-b]fc°^^, 7n[3, 4-b]tT9^i^ft, X«6H-t 0 nn[3, 4-b]fc° 
^^(^*ub<£>^^ ^—/i^ yM^VJlH\ ^hn^, v^/V 

1 2 3 

12 . . . 

2. ^ (4) -e^$tvs^^^#m^-rs * m&fm&m&mtt&m. 

Wb3] 



-Y 



-(-Z 1 -R 9 ^-Z 1 - 



R 



•Y' 



m-i 



-R° 



rri2 



(4) 



r\ r\ r\ r\ Rxm 6 ^ ±mtm\^MM^ir 0 z\ Y l RXlY 2 ^tl^ 



WO 2005/085176 5 PCT/JP2005/003950 



tim^LVx^o^m. ^y^^n. r^hy^m, y^>hu>m, y^y-ui/ 
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-CH CH=CH- -CH=CHCH CH -, -CH CH = CHCH -CH CH CH 
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=CH~, -CH=CHCH=CH- -CMe = CH- -CH = CMe- -CMe = CMe 
-, -CEt = CH-, -CH = CEt~, -CMe = CEt-, -CMe = CEt-, -CMe=CH 
CH -, -CH = CMeCH -, — CH = CHCHMe— , —CMe = CMeCH -, -CMe 

2 2 2 

= CHCHMe- — CH = CMeCHMe— , -CH=CHCMc -, —CMe = CMeCHM 

2 

e , —CMe = CHCMe -, — CH = CMeCMe -, -CMe = CMeCMe -, -CHMe 

2 2 2 

CH = CH- -CH CMe = CH- -CH CH=CMe- -CHMeCMe=CH- -C 
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HMeCH = CMe—, -CH CMe = CMe-, -CMe CH = CH- -CHMeCMe = C 
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e = CHCH = CH-, -CH = CMeCH = CH- -CH = CHCMe =CH- ~CH = 
CHCH = CMe- -CMe = CMeCH = CH- -CMe = CHCMe = CH- -CMe 
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CMeEtC = C-^^mfhth&o 

[0016] ^(5) ^*5v^T, 3#^ry— ;v^(D^w-mt\^xn, sm^^o^n. ^-7?^ 
7yh?tyg, 7xtyh^yg, y^ui/m, 7/^u>m, b])7^u> 

tv>-^ ^v^m. t°y >vgt, fv^^m. ^vy^m. t°9i?ym, 
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CH 3 

CH3 

OH 
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[0019] 5$ (8) l^WC, E' te?RitjJ§C^\ hV^^>V^m, hy-i-7°nt7Vi/y/VS, 7 
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Xf£^— ^TVS, ^b^m, v^/VT^/S, i?7x^7^S, ^h^r 
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^y[3, 4-b]t°7> > >'^ 7n[3, X«6H-t°n 
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[0033] Mb 12] 



^.^r — A 2 
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R — A- 



-R 6 
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(A) (G) 

(jWR 1 — R\ A, D, a — a % n ^U«X{i±fBi:^IC 0 ) 

1 3 1 

[0038] (4)$^fe4 
[0039] Mkl5] 



a Jn 2 

( la : R 6 =H ) 
,1 t^5 



X-R i: 



H=4 
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(t^R 1 — R\ A, a — a % n x n < &.T*Xf2_tjB£I^Co R 12 fc^ 7x=;H, 
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/v^, t'yvVi^ try^^/vi^ t°y^>^vi^ /v-^ 77^S, t°uy 
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X^r' — A 6 
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[0045] Ut 18] 




OCT, r\ r\ r\ y\ Z 2 ;$LtFXte_hfE£Hi)C 0 NjtSiJgf^to ) 

[0046] fctezmm^phn/v^y^xm* (wt, ^Eufi^v ^) m 

[0047] ^^#^(D^^Ji!bT^, 7c*^^^#^^^^#)^^^^3feJB^Mffi^ 

[0048] ^«o^^fefcoT^. _htE 7i mz&%mm$&fc'&msLft<D2&\ 



WO 2005/085176 20 PCT/JP2005/003950 

[0049] j&m<o 7v ^m^m^m^m^m\^mmEi.m^(Di^m^mti,xn, 
*mmnm&j&m*rz>o ^x\ mmu^tvxn, mm^&mwumm. *m 

[0050] m>tntmm±\z. mmmti^x, n #&m%mm$&fc&m. xtt n 

*r**?r4>?^ <?4i?\£-y?m^ =3— hm, hm, v^r^ 

[0051] ^5b\ #3^fcSffi«H£Jg£^/g^5IB^teH\ _hSECD^^&T^3feS^ 

its ttf imm<D _h ^lETL^f^Ji -zfomjiy) . *wtmm K^<D±\z.n^ 

[0052] III vC, 3B3fcJg (Xf»^fr2l/g) ©_Lfc:, iffii^lt(DS«±t, IftTO^ 

V\ W*.t£. AU In, Mg, Ca, Li, Mg-Ag^^, In-Ag£-fe, Mg-In^, Mg- 
Al-a-fe, Mg-Li^, Al-Li^, Al-Ca^, ^97r^MfJR^^^»f fc>*l5o 
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[0053] sxt, mMM&mtfx, ^mm^x^Md^m^nm^a^ ^mm^rmcomm 

l H NMR(300MHz)^t^ 13 C NMR(75MHz)$lJ5£^#; 
3SilS:Varian Gemini-300 
PJ^M£:CDC1 

3 

S^W:^h7^^/V^7^(TMS) ( 8 O.Oppm for *H) 



IR$iJ^£g;JASCO A-100 
UV/Vis$"J^^g; HITACHI U-2000 

MALDI-TOF-MSS>J^^g;SHIMADZU MALDI-TOFMS AXIMA-CFR 
mM.M&m;Yanaco MP-J3 
TU^i^f S§ US ; Elementar Vario-EL 

[0054] ii]K^%k^mm^ik&m<D&m 

Mbi9] 



(5£^F, Men^sum, n-Prftn-^ntVH, i-Priii-ynt>S^f 0 ) 
[0055] l-MJ^^/V->y/k-l-^^^l(0. 534g, 3. 81mmol) (D^— ^/V(46mL)^ 
^h^-i-^n^^^d. 24mL, 4. 19mmol) ^Px.f'^, -78°Ct^ 



CDC1 ( 6 77.0ppm for C) 




3 
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SPUi-^ntr/W^V^A^n^-YKCl. 95M/^— 7VV-8£?g, 4. 30mL, 8. 38 
mmol) Sr^o^^&fco 

^S7tfl/y{^2(0. 896g, 3. 05mmol)(D3i— ^(SmDM^Pt, 
-50°C-C3B#F^it#Lri o 
3^(2. 41g, 9. 53mmol)^Px.T. -50 o C-e305>^it#bfc^. &£>fcl^i& 

[0056] 'H NMR (300 MHz, CDC1 ) 5 7.15 (d, J=3.9 Hz, 1H), 7.12 (d, J=3.9 Hz, 1H), 

3 

6.73 (s, 1H), 2.56 - 2.46 (m, 2H), 1.65 - 1.50 (m, 2H), 1.20 - 1.05 (m, 21H), 0.91 
(t, J=7.5 Hz, 3H), 0.36 (s, 9H). 
[0057] (b) S/^-^x^;V3-K^W>ft^tl4(DM 
Mfc20] 



(a£tf\ Meii^f/H, n-Prten-^nfcW^ i-Pr|ii-ynt>S^f 0 ) 
[0058] ±MXmhfltz.A-"f-=r.^/V-l, 4->>3— K-l, 3-^3^fc^^3<DTOJOTHF 
(6mL)^^^0 < C^*PU tTny^Cl. 27mL, 15. 3mmol) ^PXL, 12B#P H 1}f 




3 



4 



WO 2005/085176 



23 



PCT/JP2005/003950 



[0059] 'h NMR (300 MHz, CDC1 ) 5 7.10 (d, J=3.6 Hz, 1H), 7.08 (d, J=3.6 Hz, 1H), 

3 

2.44 - 2.32 (m, 2H), 1.72 - 1.55 (m, 2H), 1.20 - 1.05 (m, 21H), 0.94 (t, J=6.9 Hz, 
3H), 0.33 (s, 9H). 
[0060] (c) ^x^/WsV/te>Jlsfc&%l5<D&f$. 
Wk21] 



Mett^f/H, n-Pr«n-^nt°/V^, i-PrtSi-^nfc'/l^Sr^-t'o ) 
[0061] ±IE-e#fettfcv'^-^^^/V3— KxWyftttt^ftiftSrx- r;K7mL) ^ 
?g$?U -78°C^^bf' 0 
t-^^7VU^A(l. 50M/^<^^§$^ 2. 83mL, 4. 24mmol) Sr^JPX.T, 

a— K7V^(0. 640mL, 6. 06mmol) 3rMTU &m.^1&&fflfrVfc&. KJ£ 
[0062] *H NMR (300 MHz, CDC1 ) 5 7.06 (d, J=3.9 Hz, 1H), 6.96 (d, J=3.9 Hz, 1H), 

3 

2.38 (t, J=7.5 Hz, 2H), 2.25 (d, J=7.5 Hz, 2H), 1.70 - 1.50 (m, 4H), 1.20 - 1.05 (m, 





Si(/-Pr) 3 
4 



Si(/-Pr) 3 
5 
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21H), 0.97 (t, J=7.5 Hz, 6H), 0.19 (s, 9H). 



[0063] (d) h5^-fx^;V3-KxWyft^6©^ 



Wb22] 




Si(/-Pr) 3 
5 



Si(7-Pr) 3 
6 



n-Pr{in-7 0 nt:Vk*, i-Prtei-^t:V^^i- 0 ) 
[0064] ±|B^^fcf^^y^xy>fyft^fi©i(fi«^PP^ ( lOmL) 
*g#¥U N-3— K=^^^K(0. 893g, 4. 04mmol)^Px., Ji3feT* ^i&"C2 

A— (— -e^b, bTsX^tt/]sa~\?&Mk&&8&4JM ( (a) - ( 
d) ) % (0 . 6 1 6g) -C#7c 0 

[0065] *H NMR (300 MHz, CDC1 ) 5 7.08 (d, J=3.9 Hz, 1H), 7.01 (d, J=3.9 Hz, 1H), 

3 

2.90 (t, J=7.5 Hz, 2H), 2.42 (t, J=7.5 Hz, 2H), 1.70 - 1.58 (m, 4H), 1.19-1.06 (m, 
21H), 1.01 (t, J=7.5 Hz, 3H), 0.98 (t, J=7.2 Hz, 3H). 

13 C NMR (75 MHz, CDC1 ) 8 132.31, 131.00, 127.71, 125.06, 124.43, 118.17, 

3 

98.81, 97.08, 90.73, 86.74, 45.75, 43.16, 22.59, 21.17, 18.52, 13.43, 12.70, 11.17. 
IR (neat) 2959, 2866, 2142, 1462, 883, 736, 675 cm" 1 . 
Anal. Calcd for C H ISSi: C, 57.24; H, 7.11. Found: C, 57.40; H, 7.46. 

25 37 

[0066] (e) h^^-v'y/Mt; (^~7^y-^^M^) i^^s^m. 



Mfc23] 
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3 



(5$^ n-Priin-^ntVH, i-Pr{*i-^°ntVvS^^i~o ) 
[0067] _hfBt?#^tlfch7>-^-^-^— K^W>-^-^^6(0. 943g, 1. 80mmol) 
»ML7tTHF(5mL) t3l}§fi?U ^h^^hy^-ZV^^^^v^A (52. 0 
mg, O. 0450mmol), 3^b^^^(17. lmg, 0. O900mmol) RT$i/^^T^ 
^(3. 7mL)&m&T^MxjzM, s ttT7xZ'T-te f^b^ftZ(0. 285g, 1. 50 
mmol) (Dl^Mbf'THF (lOmL) ?§$e£MTUfc 0 

. 784g)-e#fCo 

[0068] l H NMR (300 MHz, CDC1 ) 5 7.09 (d, J=3.9 Hz, 1H), 7.06 - 6.95 (m, 3H), 2.50 

3 

(t, J=7.5 Hz, 4H), 2.16 (br. s, 1H), 1.72 - 1.56 (m, 4H), 1.61 (s, 6H), 1.23 - 1.05 
(m, 21H), 0.98 (t, J=7.2 Hz, 6H). 
13 C NMR (75 MHz, CDC1 ) 8 132.39, 132.11, 131.29, 131.21, 129.92, 129.78, 

3 

125.19, 124.74, 124.53, 124.25, 98.80, 98.67, 97.31, 94.08, 93.90, 91.84, 91.68, 
75.13, 65.72, 36.83 (x2), 31.15, 21.75 (x2), 18.50, 13.52 (x2), 11.14. 

IR (neat) 3373, 2957, 2866, 2141, 1461, 1164, 884, 802, 752, 674 cm" 1 . 

UV/Vis (CHC1 ): X ( e ) [nm]= 385 (23 400). 

3 max 

MALDI-TOF-MS (DHB): 586.3 (Calcd for C H OS Si: 586.3). 

36 46 2 

Anal. Calcd for C H OS Si: C, 73.66; H, 7.90. Found: C, 73.48; H, 7.83. 

36 46 2 

[0069] imMM2l Yyi/*- i^-^"7a^y-^y-M^) it^-^09<D^-^ 
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Mb24] 



n-Pr 



(^Pr) 3 Si— =- 



>r s OH 



8 



n-Pr 



n-Pr 



■} v o 



OH 



9 



(5^^, n-Pr«n-^nt°/V^, i-Pr«i-7 0 ntVvS^^i- 0 ) 
[0070] |^M?!ll^1#^tl,fch7^-^y/Hb(^^^^-^^v ; 'f^){b'^^l8(0. 729g 
, 1. 24mmol)^THF(4mL){^^b^h^^7VT^^e— ">A^/V^-yK(l. OM 
/THF2t$e N 1. 87mL, 1. 87mmol) ^rO°C-e^Px.fc^, 3^1f#Uh 0 

[0071] mmm32 vy^-^Mt {^~7^i/-^>?m» y^—i\&mm<n&& 

Wb25] 



n-Pr«n-^nt°/V^, i-Priii-yotVU^tto ) 
[0072] Hii^Jl-(d)-e#e>tbfch^^-^^^/V3— Kxy^/f^fi(0. 780g, 1. 4 
9mmol) «Mbf'THF(4mL) ^|§fi?U ^h^^hy^^/Mfc*:/^/^^ 
i^(43. Omg, 0. 0372mmol), 3^k^— ^1(14. Omg, 0. 0740mmol)^t^> ? 3i 

-3^v^V) ^^^9(Dft^©^LfcTHF (8mL) |«£MTUc 0 



n-Pr n.Dr S r 



n-Pr n-Pr 
6 9 



OH 




10 
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Sr2X@-CJlZ^6 9 % t?#fCo 
[0073] m.p .= 73-77 °C. 

*H NMR (300 MHz, CDC1 ) 6 7.13 - 6.95 (m, 6H), 2.51 (t, J=7.5 Hz, 8H), 2.26 

3 

(br. s, 1H), 1.75 - 1.53 (m, 8H), 1.61 (s, 6H), 1.18 - 1.05 (m, 21H), 1.00 (t, J=7.2 
Hz, 12H). 

13 C NMR (75 MHz, CDC1 ) 5 132.39, 132.08, 131.63 (x2), 131.29, 131.19, 

3 

129.88 (x2), 129.81, 129.80, 125.19, 125.07, 125.03, 124.69, 124.53, 124.30, 
98.80, 98.73, 97.30, 94.63, 94.59, 94.08, 93.94, 91.91, 91.90, 91.87, 91.76, 75.09, 
65.67, 36.81 (x4), 31.12, 21.75 (x4), 18.48, 13.50 (x4), 11.13. 

IR (KBr) 3397, 2959, 2866, 1460, 801, 752 cm" 1 . 

UV/Vis (CHC1 ): X ( £ ) [nm] = 407 (52 000). 

3 max 

MALDI-TOF-MS (DHB): 826.4 (Calcd for C H OS Si: 826.4). 

52 62 3 

Anal. Calcd for C H OS Si: C, 75.49; H, 7.55. Found: C, 75.07; H, 7.19. 

52 62 3 

[oo74] mmmA] h9>*- {^y^y-^.^M» ^-i^ftn©^ 

Mb26] 



(/-Pr) 3 Si 




11 



(5£^, n-Prttn-^Dt>l, i-Priii-yot>l^to ) 

[0075] mMim^htitih9^^-^VMt {^y^y-^y-M^ 
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[0076] imteffl5] by^-i/VMk (3-Or~7^/-^/*M^) HJ-r— fc-&mi2<D&m 

Wb27] 



(;-Pr) 3 Si — 




12 

[0077] n»[|4-e#^>tLfch7^-(^^^^-3i^v?^^) ?^—ik&miv&m^^x 
2^2X@-eitz^63%-e#fco 

[0078] J H NMR (300 MHz, CDC1 ) 6 7.13 - 6.95 (m, 8H), 2.58 - 2.44 (m, 12H); 2.15 

3 

(br. s, 1H), 1.75 - 1.54 (m, 12H), 1.62 (s, 6H), 1.17 - 1.06 (m, 21H), 1.03 - 0.95 
(m, 18H). 

13 C NMR: 5 132.40, 132.11, 131.67 (x4), 131.32, 131.21, 129.88 (x3), 129.85 
(x2), 129.81, 125.19, 125.09 (x2), 125.06 (x2), 124.71, 124.53, 124.29, 98.80, 
98.71, 97.32, 94.65 (x3), 94.09, 93.97, 93.94, 91.97, 91.95, 91.92 (x2),91.90, 
91.77, 75.10, 65.71, 36.83 (x6), 31.15, 21.77 (x6), 18.50, 13.53 (x6), 11.14. 

IR (neat) 3375, 2959, 2866, 1461, 1378, 1199, 1162, 800, 751 cm" 1 . 

UV/Vis (CHC1 ): X (e) [nm] = 427 (58 200). 

3 max 

MALDI-TOF-MS (DHB): 1066.2 (Calcd for C H OS Si: 1066.5). 

68 78 4 

Anal. Calcd for C H OS Si: C, 76.49; H, 7.36. Found: C, 76.55; H, 7.53. 

68 78 4 

[0079] imMM6l by^-i/VMk (t°y vV-3^v^fV) it&m 
(a) 4-^^-1, 4-^3— K-l, 
Wb28] 
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SiMe 3 



SiMe 3 




Si(/-Pr) 3 I I 

13 Si(j-Pr)3 
14 



tttp* Me^f/H, n-Pr«n-^°nt°/V^, i-Pr«i-7 0 ntVvS^i- 0 ) 
[0080] l-hU^/k>'y;Wl^<Vfyi(2. 94g, 20. 9mmol)(Z)x-T;V(250mL)^ 
^^h^-i-:/n/}^v^^(7. 40mL, 25. lmmol) %1)WzJtMi. -7&C\Ob 
£PU i-^at7W^^^P7-l'K(2. 10M/^— 7VH§M, 24. OmL, 50. 2 
mmol) Sr^o^jbtl&fco 

j^7t^^b^l2(5. 34g, 18. 9mmol)(Dx- 7 i /K20mL)^^^Px. 
, -50°C-e3H#rBm#bfc o 
3^(13. 3g, 52. 3mmol)^P^.T,-50 < C-e30^rait#b/c^, 

-e20#p B m#Lfc o 

[0081] J H NMR (300 MHz, CDC1 ) 5 8.77 (d, J=2.1 Hz, 1H), 7.79 (dd, J=2.1, 8.1 Hz, 

3 

1H), 7.42 (d, J=8.1 Hz, 1H), 6.68 (s, 1H), 2.60 - 2.48 (m, 2H), 1.60 - 1.45 (m, 2H), 
1.20 - 1.10 (m, 21H), 0.94 (t, J=6.9 Hz, 3H), 0.36 (s, 9H). 
[0082] (b) ^-try kx^wmis©m 
Wb29] 
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n-Pr. 




SiMe 3 




Si(/-Pr) 3 
14 



Si(/-Pr) 3 
15 



Meii7<f-;VS> n-Pr^n-^ntVvS. i-Pr{ii-7°ntWS^i~o ) 
[0083] ±fB-e#^)ixfc4-t 0 yv ? /V-l ) 4-^3—^-1, 

(38mL)^^0°C^*PU t°ny^V(7. 90mL, 94. 5mmol) ^Px. N 30^^^ 

[0084] l H NMR (300 MHz, CDCl ) 5 8.69 (dd, J=0.9, 2.1 Hz, 1H), 7.73, (dd, J=2.1, 8.1 

3 

Hz, 1H), 7.41 (dd, J=0.9, 8.1 Hz, 1H), 2.44 - 2.36 (m, 2H), 1.75 - 1.60 (m, 2H), 
1.20 - 1.10 (m, 21H), 0.96 (t, J=7.2 Hz, 3H), 0.34 (s, 9H). 
[0085] (c) t°y vVVv^/l^ y^y{^!|160^)| 

Mb30] 



(jS^ Mei^f/H, n-Prten-^nfcVl^ i-Priii-^ntVH, n-Bulin-7" 




77-BU 



Si(/-Pr) 3 
15 



Si(7-Pr) 3 
16 
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[0086] ?-3r7zz.;— /V(6. 30mL, 61. 5mmol)<OTHF(150mL)|§M^ n-^/H^ 
?-k(l. 58M/— ^rif^^ 38. 9mL, 61. 5mmol)^0t:t-lTU 30^f H 1}f 

BLU^ 3^k^— 58(11. 7g, 61. 5mmol)OTHF(150mL)^^?R^0 o C^^P 

/^drl^^, 36. 7mL, 58. Ommol) ^Px.T, lOftmfflfcUto Z.<DRj&m 
M IC _h| B-e#fe^fc vvV3— W l/fc&W} IS^TOjOTHF ( 20mL) 

^^-78°c-e*p^., ^(D?ago«i^rait#b/c 0 o°c^imu 

[0087] 'H NMR (300 MHz, CDC1 ) 6 8.60 - 8.58 (m, 1H), 7.61 (dd, J=2.1, 8.1 Hz, 1H), 

3 

7.39 (dd, J=0.9, 8.1 Hz, 1H), 2.46 - 2.40 (m, 2H), 2.31 - 2.24 (m, 2H), 1.75 - 1.55 
(m, 4H), 1.40 - 1.30 (m, 2H), 1,20 - 1,10 (m, 21H), 0.97 (t, J=7.2 Hz, 3H), 0.94 (t, 
J=7.5 Hz, 3H), 0.19 (s, 9H). 

[0088] (d) h7^-t°y^3-Kxwyft^H(Z)M 



) 



Wb3i] 




77-Bu 



Si(7-Pr) 3 
16 



Si(/-Pr) 3 
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[0089] JifBTl#^fct°y^/V^y7V3iW^k^l6<7)a^^^^n^^^(37mL) K 
S»UN-^-K3/^»^K(3. 25g, 14. 7mmol)^Px.,^3feT, mUXMW 

[0090] X H NMR (300 MHz, CDC1 ) 5 8.57 (d, J=2.1 Hz, 1H), 7.61 (dd, J=2.1, 7.8 Hz, 

3 

1H), 7.38 (d, J=7.8 Hz, 1H), 2.91 (t, J=7.2 Hz, 2H), 2.38 (t, J=6.9 Hz, 2H), 1.66 - 
1.50 (m, 4H), 1.40 - 1.28 (m, 2H), 1.20-1.10 (m, 21H), 0.97 (t, J=7.2 Hz, 3H), 
0.92 (t, J=6.9 Hz, 3H). 
13 C NMR (75 MHz, CDC1 ) 8 151.84, 141.63, 137.72, 127.08, 126.89, 119.50, 

3 

119.36, 105.53, 93.74, 90.92, 90.35, 43.63, 43.18, 31.36, 21.36, 21.18, 18.56, 
13.94, 13.48, 11.12. 

IR (neat) 2957, 2866, 2200, 2160, 1583, 1540, 1465, 1365, 1249, 1017, 995, 882, 
837, 676 cm" 1 . 

Anal. Calcd for C H INSi: C, 60.77; H, 7.56. Found: C, 60.69; H, 7.73. 

27 40 

[0091] (e) h^^-iyVMt {¥Vi»-^>?M» it^l9(D&j& 
Mk32] 



(/-Pr) 3 Si — = 




19 

OCT, n-Prten-^ntWS, i-Prfii-^ntWS. n-Bufin-7^;VS^^t Q 
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) 

[0092] ±|E-e#btbfch7^-t°y> ? /V3— KxW^b#*lZ(0. 1635g, 0. 311mm 
ol) Srfl&^CUfcTHF ( lmL) fc*g#?U "rV^^YV^^^^^^^^ (18 
. Omg, 0. O160mmol), 3^11— $1(6. OOmg, 0. 0320mmol)S.I^v ? ^^/V 
T3>-(0. 162mL, 5. 28mmol) ^SiaTt^ifct, t°!)^Ttf wyft-^fel 
8(52. Omg, 0. 280mmol)(Dl&^LfcTHF(2mL)^feMTLfc o 
^$e^O«^&T^3R#^ 

^19^67% (o. i log) -e#f- 0 

[0093] m.p .= 76-83 °C. 

X H NMR (300 MHz, CDC1 ) 5 8.65-8.61 (m, 2H), 7.66 (dd, J=2.1, 8.1 Hz, 1H), 

3 

7.64 (dd, J=2.1, 8.1 Hz, 1H), 7.42 (d, J=8.1 Hz, 1H), 7.37 (d, J=8.1 Hz, 1H), 2.69 
(br. s, 1H), 2.59 (t, J=7.5 Hz, 4H), 1.76-1.60 (m, 4H), 1.63 (s, 6H), 1.44 - 1.32 (m, 
2H), 1.20 - 1.10 (m, 21H), 0.99 (t, J=8.0 Hz, 3H), 0.94 (t, J=7.5 Hz, 3H). 
13 C NMR (75 MHz, CDC1 ) d 152.64, 152.15, 142.10, 141.94, 138.65, 138.03, 

3 

131.27, 130.60, 127.11, 126.54, 119.65, 118.96, 105.65, 99.23, 97.88, 95.81, 
94.14, 93.76, 90.68, 78.73, 65.47, 36.89, 34.73, 31.23, 30.59, 22.08, 21.70, 18.52, 
13.80, 13.47, 11.10. 

IR (KBr) 3375, 2928, 2866, 2153, 1909, 1658, 1505, 1462, 1378, 1164, 883, 836 

-i 

cm . 

UV/Vis (CHC1 ): X (e) [nm]= 312 (21 400), 337 (38 300), 359 (53 100), 386 

3 abs 

(34 400). 

MALDI-TOF-MS (DHB): 590.4 (Calcd for : 590.4). 

Anal. Calcd for : C, 79.27; H, 8.53; N, 4.74. Found: C, 79.08; H, 8.45; N, 4.61. 

[0094] lMteM7] b^x- (try 4k&y>)20<£>&& 
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Wfc33] 



(/-Pr) 3 Si — 




20 

(5^, n-Pr«n-^nt°/V^, i-Pr«i-7°ntWS, n-Buten-v^vl^Sr^i",, 
) 

[0095] mmme-vnhtitchy^-^JMt (t°y vv-3^>^) (6i . 5m g , 

O. 104mmol)^THF(6mL){^ft?U TYyy^/VT^^r^J^y/V^rWd. OM 
/THF}§$e, 0. 156mL, 0. 156mmol) &0°CXMzJt.^ 30^^^#b/^ o 

[oo96] [.•mmms] h^^-^y/Wb (t°y it^-mzi^^ 

Mfc34] 



(/-Pr) 3 Si — 




21 

) 

[0097] |life^!l6-(d)l:i#^tl,fch7^-t°y^/V3— K^WWb-^#/17(84. Omg, 0. 

156mmol)^^bfcTHF(0. 5mL) \ZMM\^, TY^^W^^^V^^^^ 
7i?tyM>(6. 07mg, 0. 00525mmolh 3^bH^^(2. OOmg, O. O105mmol) 
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fc°y v^-^v^f >-) {b^#)20(Dfe^(D^bf'THF ( 1 . 5mL) ?§m£MTbfc 0 

(^ty/x-T^=2/i) -eltMu h^x-i/VMt (t°y v^-^-^-rv) ^ 

-Y-r— >f^i^21?r2X@-ei|X^75% (65. 6mg) -e#7t 0 
[0098] m.p .= 120-123 °C. 

X H NMR (300 MHz, CDC1 ) 5 8.65-8.61 (m, 3H), 7.72 - 7.63 (m, 3H), 7.44 - 

3 

7.35 (m, 3H), 2.60 (t, J=7.2 Hz, 8H), 2.23 (br. s, 1H), 1.76 - 1.57 (m, 8H), 1.64 (s, 
6H), 1.48 - 1.34 (m, 4H), 1.20 - 1.10 (m, 21H), 1.00 (t, J=7.5 Hz, 6H), 0.95 (t, 
J=7.8 Hz, 6H). 

13 C NMR (75 MHz, CDC1 ) 8 152.65, 152.37, 152.15, 142.09, 142.08, 141.95, 

3 

138.63, 138.09, 138.01, 131.29, 131.24, 130.65, 130.63, 127.09, 126.62, 126.51, 

119.64, 119.46, 118.96, 105.68, 99.21, 98.16, 97.97, 95.90, 95.87, 94.10, 93.92, 
93.79, 90.88, 90.61, 78.70, 65.44, 36.92, 36.89, 34.74, 34.71, 31.24, 30.61 (x2), 
22.08 (x2), 21.70 (x2), 18.51, 13.81 (x2), 13.47 (x2), 11.10. 

IR (KBr) 3427, 2925, 2862, 2198, 1654, 1540, 1465, 1365, 1255, 1018, 836, 676 

-i 

cm . 

UV/Vis (CHC1 ): X ( e ) [nm]= 336 (49 800), 354 (70 500), 385 (94 200), 415 

3 abs 

(55 700). 

MALDI-TOF-MS (DHB): 839.6 (Calcd for C H NO Si: 839.5). 

57 69 3 1 

Anal. Calcd for C H N OSi: C, 81.48; H, 8.28. Found: C, 81.37; H, 8.42. 

57 69 3 

[0099] mn&m y?^- (tw^-^^-rv) F^—it&mzz^m 

Dfc35] 



WO 2005/085176 



36 



PCT/JP2005/003950 



(/-Pr) 3 Si- 



n-Pr 



n-Bu J 2 
21 



OH 



n-Pr 



n-Bu J 2 
22 



N- 



OH 



(5£^, n-Prten-^ntVUS, i-Pr{*i-^°ntWS, n-Bu!j:n-^f-;H^f f c 
) 

[oioo] ^ifef?!i8-e#^^fch7^-^y7Hk (t°y v^-^vM >-) ^4^—4k^m2i& 

[oioi] immmioi h^^-^y/Wb (t°y v^-^vM^) hy-^-^^^23<D^ 

Mk36] 



O/7-Pr 



(/-Pr) 3 Si- 



N 
17 



/?-Bu 



> 



N= 



n-Pr 



n-Bu J 2 
22 



N- 7 



OH 



(/-PrfeSi- 



/?-Pr 



/7-Bu 
23 



3 N— ^ OH 



) 

[0102] mmm9^mhthfz.h^^-(^^>-^^4>) y^-it&mzz&m^^x, 

X@T*lD^69%-e#fc 0 
[0103] m.p = 173-175 °C. 

'H NMR (300 MHz, CDC1 ) 5 8.66 - 8.61 (m, 4H), 7.70 - 7.65 (m, 4H), 7.44 - 

3 

7.37 (m, 4H), 2.64 - 2.57 (m, 12H), 2.13 (br. s, 1H), 1.76 - 1.58 (m, 12H), 1.64 (s, 
6H), 1.48 - 1.36 (m, 6H), 1.20 - 1.10 (m, 21H), 1.03 - 0.92 (m, 18H). 



13 



C NMR (75 MHz, CDC1 ) 6 152.48, 152.22 (x2), 151.99, 141.91, 141.89, 

3 
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141.88, 141.79, 138.53, 137.99 (x2), 137.91, 131.18 (x2), 131.12, 130.56, 130.53, 
130.51, 127.00, 126.54 (x2), 126.43, 119.53, 119.36, 119.35, 118.91, 105.56, 
99.33, 98.14, 98.07, 97.87, 95.90, 95.83, 95.80, 94.04, 93.88 (x2), 93.72, 90.83 
(x2), 90.58, 78.58, 65.35, 36.96 (x2), 36.92, 34.78 (x3), 31.30, 30.66 (x3), 22.17 
(x3), 21.79 (x3), 18.60, 13.93 (x3), 13.58 (x3), 11.18. 

IR (KBr) 3428, 2925, 2861, 2199, 1465, 1366, 1260, 1099, 1019, 835, 670 cm" 1 . 

UV/Vis (CHC1 ): X ( e ) [nm]= 335 (74 300), 373 (141 000), 394 (158 000), 415 

3 abs 

(122 000). 

MALDI-TOF-MS (DHB): 1089.7 (Calcd for C H N OSi: 1088.7). 

75 88 4 

Anal. Calcd for C H N OSi: C, 82.67; H, 8.14. Found: C, 82.86; H, 8.06. 

75 88 4 

[0104] imMMlll^T/^^SU(^7^-^>'i?4^)1k&m25<D&l# J 
Mfc37] 




25 

(5£^K n-Prten-:7 0 nt7l^^i- 0 ) 
[0105] ^a^>Ty^7m^24^fflV^T, mMM3tmm^X, v-7yfx^(ft 

*H NMR (300 MHz, CDC1 ) 5 7.52 (d, J=3.9 Hz, 1H), 7.221 (d, J=3.9 Hz, 1H), 

3 

7.216 (d, J=3.9 Hz, 1H), 7.09 (d, J=3.9 Hz, 1H), 7.05 (d, J=3.9 Hz, 1H), 7.03 (d, 
J=3.9 Hz, 1H), 2.51 (t, J=7.2 Hz, 4H), 1.71 - 1.51 (m, 4H), 0.99 (t, J=7.2 Hz, 6H). 
UV/Vis (CHC1 ): X [nm] = 372. 

3 max 

X [nm] = 475. 

em 

[0106] LMMM 12] tr* b>VMt {^^^v-^y-M^y) ^y^T^T^/—;v\\\^mm. 
(a) i?yV/vik^^^/v^>i/4>ik&m2ZJD&j& 
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Mfc38] 



/7-Pr 

6 26 



-Pi" -Si = 

n-Pr 



/7-Pr 



s 'v — — SiMe : 



27 

[0107] /Vhy^/W/9>"26£ffl^-C, ^^!l5^^)#^bT, v^y/Wb^^— )V 

*H NMR (300 MHz, CDC1 ) 5 7.07 (d, J=3.9 Hz, 1H), 6.99 (d, J=3.9 Hz, 1H), 

3 

2.46 (t, J=7.4 Hz, 2H), 2.40 (t, J=7.5 Hz, 2H), 1.63 - 1.55 (m, 4H), 1.18-1.02 (m, 
21H), 0.93 (t, J=6.9 Hz, 6H), 0.20 (s, 9H). 
[0108] (b) vy/Wb 5 ^^ /V^>-M^ik&%2S(D&m 
Wb39] 

n-Pr /7 — s n-Pr 



(/-Pr) 3 Si = Q = < \ ^ (/-PrfeSi — Q~H= 

s ^ — SiMe 3 s 

n-Pr f 

27 28 



Meii^f/H, n-Pr{in-7°i3tVkK, i-Pr^i-^dtV^^i- 0 ) 
[0109] JifB^lt^tv/c^y/H^^^^/V^^^^^^^lCO. 934mg, 1. 89mmol 
/V/THF/2k (3. 8mL/l. 9mL/3$R) (£$g#?U £t&#y?A(523 
mg, 3. 78mmol)^Px.fcm, ^i&T^lB^Wit^Ufco 

[0110] 'h NMR (300 MHz, CDC1 ) 8 7.08 (d, J=3.9 Hz, 1H), 7.00 (d, J=3.9 Hz, 1H), 

3 

3.46 (s, 1H), 2.48 (t, J=7.5 Hz, 2H), 2.43 (t, J=7.8 Hz, 2H), 1.66 - 1.52 (m, 4H), 
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1.17 - 1.03 (m, 21H), 0.96 (t, J=7.2 Hz, 6H). 

[01 1 1] (c) tr* [vy/Hb iff-^^v-^y-Miy) ^yy^T^TV—;V\\Y^mm.^^ 
Wb40] 



(APrfeSi 




=— Si(/-Pr')3 



30 



(5$^ n-Pr[in-7 P nt>l, i-Prffi-7 P ntVHI:ito ) 
[0112] V7n s &?T 9 JT"S— /V-29(118mg ( O. 401mmol) ^I&^Lfc^nn^/KMlmL 
)KmM\s. Th9*cXhV7^ AttX7>fr"< , ?WMll6m&, 0. 100mmol),3^ 

#3(38. 2mg, 0. 201mmol)^.U ? v ? ^y^tifcVVT^^(l. 3mL)^S.T 
XMxJz.^ _hfB-e#^tv/ci/y/Hk^^— /V^^v?^^^^#)28(372mg, 0. 88 
2mmol) (Dj&^L/c^nti/JvVA (4mL) II^lTUc„ 

TkJB/^ib, ^nn^titilL, fSfP^TRTi^U^ W$iJg^$S?k«gl^ 

is) xyyf7^7y-;v] ^-^#/30^2X@-eit2^94%-e#fc o 
[0113] *H NMR (300 MHz, CDC1 ) 5 7.64 (s, 2H), 7.10 (d, J=3.6 Hz, 2H), 7.04 (d, J=3.6 

3 

Hz, 2H), 2.72 (t, J=7.2 Hz, 4H), 2.60 (t, J=7.5 Hz, 4H), 1.82 - 1.64 (m, 8H), 1.16 
- 0.97 (m, 54H). 
UV/Vis (CHC1 ): X [nm] = 371, 473. 

3 max 

X [nm] = 569. 

em 

[0114] [^»!H3]v ? (^^/V^>'>?/r^)5 : -^y[3, 4-b]t°^> ? ^k^36(D^j^ 
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Mb41] 



n-Pr 



n-Pr 



5r * 



31 



32 



33 



[0115] h7^3-Kxy^>{^31(0. 340g, 1. 02mmol) ©THF (2mL) 

^h^^hy^m— Asfcxr&s^WMlllSmg, 0. 102mmol) „ BtyfcM^ M 
(38. 8mg, 0. 204mmol)^.t^v ? ^^T^V(2. 6mL) Sr^a'C^fcfcSU 
^/k^^cn^32(132mg, 1. 22mmol)(DTHF(8mL)^|R^MTbfCo 

74mg)-e#fc 0 

[0116] *H NMR (300 MHz, CDC1 ) 5 7.27 (dd, J=1.2, 5.1 Hz, 1H), 7.18 (dd, J=1.2, 3.6 

3 

Hz, 1H), 6.99 (dd, J=3.6, 5.1 Hz, 1H), 2.48 (t, J=7.7 Hz, 2H), 2.43 (t, J=7.8 Hz, 
2H), 1.70 - 1.56 (m, 4H), 0.98 (t, J=7.2 Hz, 6H), 0.22 (s, 9H). 
I3 C NMR (75 MHz, CDC1 ) 5 -0.141, 13.54 (x2), 21.59, 21.66, 36.76, 36.82, 

3 

91.69, 92.98, 103.98, 104.65, 123.71, 127.23, 127.36, 129.81, 130.47, 131.49. 
[0117] (b) ^^^/V^l/i/4>ik^%34<Ty&j& 



MeiJ^f^S, n-Prttn-^ntVU^ifo ) 

[oi is] ±fB^#^fc^y/^^/^^^wb^33^fflv vc mmmi2-{h) tm 




33 



34 
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l H NMR (300 MHz, CDC1 ) 5 7.28 (dd, J=1.2, 5.1 Hz, 1H), 7.20 (dd, J=1.2, 3.6 

3 

Hz, 1H), 7.00 (dd, J=3.6, 5.1 Hz, 1H), 3.44 (s, 1H), 2.56 - 2.43 (m, 4H), 1.72 - 
1.57 (m, 4H), 0.98 (t, J=6.9 Hz, 6H). 
[0119] (c) v 5 (^n^/Uoi^^fV) ^-m/ [3, 4-b] t'y^l/ik&^ttCD&ffc 
Wb43] 

Ph Ph 
/7-Pr S Bx ^( \_ B , 



S 

34 35 



Ph Ph 

X 

/7-Pr N N 



S 



n-Pr s 

A?-Pr' 
36 

OS;*, n-Prftn-^otWMit 0 ) 
[0120] Ji|ET*#fe^c^^^/V^^^Wk^^3^tJ?^ti^^^y[3, 

[3, 4-b] t°^v ? Wb-^^36^r2X@-ei(X^72%-e#fCo 
*H NMR (300 MHz, CDC1 ) 5 7.60 - 7.24 (m, 12H), 7.23 (dd, J=0.9, 3.6 Hz, 2H), 

3 

7.02 (dd, J=3.6, 5.4 Hz, 2H), 2.71 (t, J=7.5 Hz, 4H), 2.62 (t, J=7.5 Hz, 4H), 1.87 - 
1.65 (m, 8H), 1.12 - 0.92 (m, 12H). 
UV/Vis (CHC1 ): X [nm] = 372, 541. 

3 max 

X [nm] = 647. 

em 

[0121] [^»!)14]^y/Hb(t 0 y^-^W>-)^^43(D^ 
(a) T/H^/VT/V^/Vt 0 !; i?l/4k&^38<£>&$. 

Me 3 Si 

37 38 
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Me^f/H^to ) 
[0122] i?T/V3r=-/V\l 0 })i?^ik<&mZl<,6. 71g, 24. 8mmol)©x- ^/V(250mL)^m 
^^h^-i-7°P^^^(7. 31mL, 24. 8mmol) ^Dx.7>^, -78°C^^^P 
U i-7°ntVW^i/r>A^n^K(l. 94M/^— 7vH§?R, 28. OmL, 54. 5m 
mol) ^o<!9^Px./to 

l^iw-c-sor^jmu ^(D?as-e4B#r^m#bfc 0 
^^^tK^px., 3o^r H ijt#ufcm, ^v^vmMitftof^o 

4 — (^l^/cx— 7VV= 100/1) t:1*MU T/V^~/VT/l^r~/Vt°y vMb^ 
^ 38 ^1|X^9 5 % -?#fc 0 
[0123] X H NMR (300 MHz, CDC1 ) 5 8.66 (d, J=1.5 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 

3 

1H), 7.17 (d, J=14.4 Hz, 1H), 7.09 (d, J=8.1 Hz, 1H), 6.13 (d, J=14.4 Hz, 1H), 0.28 
(s, 9H), 0.190 (s, 9H). 

I3 C NMR (75 MHz, CDC1 ) d -0.136, 0.562, 98.24, 102.11, 118.22, 122.62, 

3 

138.91, 139.85, 142.94, 151.33, 154.99. 

IR(neat): 2957.30, 2159.40, 1585.68, 1539.40, 1474.79, 1363.43, 1251.09, 
1023.53, 839.37 cm" 1 . 
[0124] (b) V'y~xi^T>V^~;V\£yV'^\\^mm. ( ^'&)& 
Mb45] 



(5£tK Mei-i^^m^m-To ) 
[0125] _hta-C#ibtLfcT/l^— fl/T/V^r— /Vt°y ^^^^38 (4. 91g, 17. 8mmol)© 
v?^nt2^^(36mL)^fe-78 c C^^JLf'#, Hif(l. 15mL, 22. 5mmol) 
O^nn^y ( l lmL) *§$g&}SiTU 10#fffl jf #Ut, 

0 £bKio%mmWfrhVV&7km&&M?Ltz&, tks^^^-c** 




38 



39 
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[0126] ! H NMR (300 MHz, CDC1 ) 8 8.61 (dd, J=0.9, 2.1 Hz, 1H), 7.74 (dd, J=2.1, 8.1 

3 

Hz, 1H), 7.44 (dd, J=0.9, 8.1 Hz, 1H), 5.35 (d, J=8.4 Hz, 1H), 4.06 (d, J=8.4 Hz, 
1H), 0.263 (s, 9H), 0.024 (s, 9H). 
[0127] (c) T;V^-^.;Vzfn^T/V^;V}£]) V > l/ik&$fo40<D&$ t 
Wk46] 



[0128] ±fBl!l#^tl'fc^n^T/V^/Vt 0 y^Wb^^M^ffi^^^/^-/^ (180mL 
) (45mL) mWt\^ OXy^YVV&ttt^YiX. OM/*#;—;vm&. 26 
. 7mL, 26. 7mmol)^Px., l^Kit#b7t 0 $*b^ ^U^imUi#, 2R#|igj£ 

^^4o^2x@-eii3i*66 %-e#fc 0 

[0129] J H NMR (300 MHz, CDC1 ) 6 8.63 - 8.62 (m, 1H), 7.72 (dd, J=2.1, 8.1 Hz, 1H), 

3 

7.44 (d, J=13.8 Hz, 1H), 7.12 (d, J=13.8 Hz, 1H), 7.11 (dd, J=0.9, 8.1 Hz, 1H), 
3.26 (s, 1H). 

[0130] (d) ^y;vT;v^~;vy^^T/v^~/v\i°y^ik&^^(D&& 

Mb47] 




39 



40 
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Br 



Br 



N 



40 



41 



OCT, Mei^f/H^gt 0 ) 
[0131] ±m^MbtlfcT/^^/^ti^T/V^/V^Viy>i^^40(l, 51g, 7. 26m 
mol)^THF(24mL) fc^ftfU -78*0 fc?frSPUt, ^hV^J^MhV^A^VM 
T5K(1. OM/THFjgft, 9. 44mL, 9. 44mmol) IrlTL, 2H#Kit#bfc 0 B. 
fiMfc. ^OiaSo^^nnby^f/ky-yyd. 38mL, 10. 9mmol) SrJP^H, 

4— {^^->/^— ; t;V= 100/1) -ClfSlU ^y/VT/^^^n^T/V^^ 
[0132] J H NMR (300 MHz, CDC1 ) 8 8.58 (d, J= 1.8 Hz, 1H), 7.66 (dd, J=2.1, 8.4 Hz, 

3 

1H), 7.40 (d, J=13.8, Hz, 1H), 7.09 (d, J=13.8 Hz, 1H), 7.06 (d, J=7.8 Hz, 1H), 
0.25 (s, 9H) 

13 C NMR (75 MHz, CDC1 ) 8 0.23, 99.07, 101.54, 113.98, 119.08, 120.77, 

3 

135.94, 139.44, 152.52, 152.75. 
IR(neat): 2959.23, 2159.40, 1472.87, 1249.65, 1162.87, 1022.57, 935.79, 843.22. 

[0133] (e) (t°y^-^ W>0 it^mA3(D^-m 

Wb48] 



OCT, Me^^/^Sr^i- 0 ) 
[0134] ±fBl:i#fetl'fc^y/VT/V^^/V^ti^T/V^/Vt o y^Wb'^^41(0. 373g, 1 




41 



42 




43 
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. 33mmol) OJlft^CU/cTHF (2mL) f&Wfc, ^mMhV^=^/l^^^>^9 
WM47. Omg, 0. 0667mmol) % aWK&— 18(25. Omg, O. 133mmol)&U* 
i?xf;V7^y(0. 690mL, 6. 67mmol) &&Mr?Mz.1t.®.^ x&~/V\£}) vMb^ 
#/42(0. 274g, 1. 47mmol)(Dji^^CLfcTHF(10mL)^|g?r^Tb/t 0 

*Sd^-^T?iffiU g&fn^*k*-ei$fc#U^ #»SS^II*fllfiH'^ 

^43^lR^78% (0. 403g) -C#fc 0 
[0135] X H NMR (300 MHz, CDC1 ) 5 8.632 (s, 1H), 8.626 (s, 1H), 7.69 (d, J=2.1, 8.1 

3 

Hz, 1H), 7.66 (dd, J=2.1, 8.1 Hz, 1H), 7.19 (d, J= 8.1 Hz, 1H), 7.12 (d, J= 8.1 Hz, 
1H), 7.04 (d, J= 15.6 Hz, 1H), 6.97 (d, J= 15.6 Hz, 1H), 2.79 (t, J= 7.8 Hz, 2H), 
1.79 - 1.64 (m, 2H), 1.42 - 1.23 (m, 6H), 0.876 (t, J= 6.9 Hz, 3H), 0.265 (s, 9H). 



13 



C NMR (75 MHz, CDC1 ) 8 -0.331, 13.91, 22.44, 28.91, 29.57, 31.57, 38.34, 

3 

91.10, 91.41, 99.39, 101.81, 113.33, 117.39, 119.47, 121.56, 122.20, 138.79, 
139.41, 139.85, 151.88, 152.81, 153.03, 162.36. 
UV/Vis (CHC1 ): X [nm] ( e Dvfcm" 1 ]) = 345 (56 800). 

3 max 

[0136] immmi5i (try^-^w^^-a^M©^ 

Wb49] 




= N 

44 

[0137] _hfB-e#^>nfc->'y/Hk(t°y> ? ^-^W^) 11^^43(0. 390g, 1. Olmmol)^ 
'h NMR (300 MHz, CDC1 ) 8 8.67 (d, J=2.4 Hz, 1H), 8.63 (d, J=2.4 Hz, 1H), 

3 
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7.73 (dd, J=2.4, 8.1 Hz, 1H), 7.66 (dd, J=2.4, 8.1 Hz, 1H), 7.21 (d, J=8.1 Hz, 1H), 
7.12 (d, J=8.1 Hz, 1H), 7.06 (d, J=15.9 Hz, 1H), 6.99 (d, J=15.9 Hz, 1H), 3.27 (s, 
1H), 2.79 (t, J=7.8 Hz, 2H), 1.78 - 1.62 (m, 2H), 1.42 - 1.23 (m, 6H), 0.875 (t, 
J=6.9 Hz, 3H). 

[0138] mmmi6i ^y/wb (fD^y-x^y) y^—tt&mA&D&fo 




45 

OeW, Me}^f/H^tt 0 ) 
[0139] Wfoffl 14- (d) l:1#^^fci/y/VT/V^^/V^n^T/V^^/Vfc 0 y (0 
. 423g, 1. 51mmol)0|^^ ( bfcTHF(3mL)^^^b^h7 d r^hy^^— /VJfc* 
^f>v-^i*XM58. 3mg, 0. O505mmolh 3?fl^— $8(10. Omg, O. 0505m 
moD^t^V^/VT^CO. 522mL, 5. O5mmol) ^m^.TXl]Wk.tzM. ±mX* 
#fefbfc (t°y v^-^ W^) ft^44»ft^^^bfcTHF (lOmL) 

J») xmmu i/VMk (t°y^y-xy^fy) ^V^-^b^45^2X@^i|3l^75% ( 

O. 390g)-e#fc o 

[0140] *H NMR (300 MHz, CDC1 ) 5 8.67 (d, J=2.1 Hz, 1H), 8.64 (d, J=2.1 Hz, 2H), 

3 

7.72 (dd, J=2.1, 8.1 Hz, 1H), 7.70 (dd, J=2.1, 8.1 Hz, 1H), 7.67 (dd, J=2.1, 8.4 Hz, 
1H), 7.23 (d, J=8.1 Hz, 1H), 7.20 (d, J=8.4 Hz, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.07 
(d, J=15.9 Hz, 1H), 7.06 (d, J=15.9 Hz, 1H), 6.99 (d, J=15.9 Hz, 2H), 2.79 (t, J=7.5 
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Hz, 2H), 1.78 - 1.62 (m, 2H), 1.38 - 1.22 (m, 6H), 0.876 (t, J=6.9 Hz, 3H), 0.267 
(s, 9H). 

13 C NMR (75 MHz, CDC1 ) 8 -0.346, 13.90, 22.43, 28.90, 29.55, 31.55, 38.32, 

3 

91.17, 91.37, 91.53, 93.02, 99.51, 101.75, 113.05, 113.34, 117.37, 119.50, 119.59, 
121.69, 121.78, 122.20, 138.78, 139.00, 139.41, 139.82, 140.29, 151.86, 152.49, 
152.81, 152.84, 153.01, 162.34. 
UV/Vis (CHC1 ): X [nm] ( e Dvfcm" 1 ]) = 376 (74 800). 

3 max 

[0141] mmmi72 (try^-^w^)^^— >fb^»4fi©^ 
Wk5i] 



Me 3 Si 



// % 
=N 



C 6 Hi 



// % 

=N 



45 46 

[0142] mMMl6-effibtif£.iyVMt: (t°y s?y-xwy) ^-^—^^^45(93.9 mg, 

o.i83 mmoi)^fflv>-c, iMj2^iiat, ^-xwy)^v- ^b^4 

*H NMR (300 MHz, CDC1 ) 6 8.69 - 8.62 (m, 3H), 7.74 (dd, J=2.4, 8.1 Hz, 1H), 

3 

7.72 (dd, J=2.1, 8.1 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 1H), 7.23 (d, J=8.1 Hz, 1H), 
7.22 (d, J=8.1 Hz, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.12 - 7.04 (m, 2H), 7.01 (d, J=15.6 

Hz, 1H), 7.00 (d, J=15.3 Hz, 1H), 3.28 (s, 1H), 2.79 (t, J=7.8 Hz, 2H), 1.79 - 1.60 

(m, 1H), 1.41 - 1.22 (m, 6H), 0.877 (t, J=6.9 Hz, 3H). 

[0143] immmisi v-y/w^ (x°v s^-^ w>o hj-v— w^m^w^m. 

Mb52] 



41 




47 
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[0144] Hife#!ii7-e#fe^fc (t°y >v-^>x^) ^v-^— ik&miv&m^ Hife#!li6 
^pw^lt, v^y/Wk (t°y v^-^-iv) hy-^— ^^47^2x@-eiix*42% ( 

49. 0mg)-e#fc o 

X H NMR (300 MHz, CDC1 ) 5 8.69 - 8.65 (m, 2H), 8.64 - 8.61 (m, 2H), 7.76 - 

3 

7.64 (m, 4H), 7.27 - 6.96 (m, 10H), 2.79 (t, J=7.8 Hz, 2H), 1.78 - 1.61 (m, 2H), 
1.38 - 1.20 (m, 6H), 0.93 - 0.84 (m, 3H), 0.269 (s, 1H). 
UV/Vis (CHC1 ): X [nm] ( t Dvfcm" 1 ]) = 394 (80 900). 

3 max 

[0145] v-7Vt°y vVv (t°y vV-^>mV) ik-&*fo49<D^}& 

Mb53] 




49 

[0146] ^n^e^Ty^y^wb^^s^fflv^T, mmmi6bmm^xi/T/\i°yi/^(t° 

y vV-^ >vfV) ^^49^2X@-Cl|X*77%-e#7t 0 
'H NMR (300 MHz, CDC1 ) 5 8.89 (dd, J=0.9 , 2.1 Hz, 1H), 8.78 (d, J=2.1 Hz, 

3 

1H), 8.66 - 8.63 (m, 1H), 7.97 (dd, J=2.1, 8.1 Hz, 1H), 7.85 (dd, J=2.1, 8.1 Hz, 
1H), 7.69 - 7.61 (m, 2H), 7.32 - 7.22 (m, 1H), 7.13 (d, J=8.1 Hz, 1H), 7.15 - 6.96 
(m, 2H), 2.80 (t, J=7.5 Hz, 2H ), 1.78 - 1.64 (m, 2H), 1.45 - 1.15 (m, 6H), 0.868 (t, 
J=7.2 Hz, 3H). 

13 C NMR (75 MHz, CDC1 ) 8 13.89, 22.40, 28.85, 29.30, 31.51, 38.32, 90.72, 

3 

91.01, 91.39, 92.09, 108.80, 114.40, 116.25, 117.42, 117.25, 121.85, 122.27, 
126.95, 138.84, 139.47, 139.42, 139.75, 146.14, 151.89, 152.76, 152.90, 154.26, 
162.46. 

UV/Vis (CHC1 ): X [nm] = 366. 

3 max 

[0147] \i^J;v^)Mt (X°V vV-^ W>0 ik&<&)5±(D&)£ 
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Mfc54] 




[0148] ^^/M^yvvso^^-c, mmmi4-(e) tmm^x^ tfyvvi^y/wbc^y 

X H NMR (300 MHz, CDC1 ) 5 8.71 (br. s, 1H), 8.62 (d, J=2.1 Hz, 1H), 8.52 (br. 

3 

s, 1H), 7.74 (d, J=7.8 Hz, 1H), 7.67 (dd, J=2.1, 8.1 Hz, 1H), 7.25 (dd, J=5.1, 7.8 
Hz, 1H), 7.17 (d, J=8.1 Hz, 1H), 7.04 (d J=15.9 Hz, 1H), 6.96 (d, J=15.9 Hz, 1H), 
0.250 (s, 9H). 

13 C NMR (75 MHz, CDC1 ) 6 -0.369, 90.81, 91.82, 99.45, 101.71, 112.98, 

3 

119.55, 120.40, 121.64, 123.08, 138.49, 139.38, 140.26, 148.78, 152.37, 152.75 
(x2). 

[0149] [H»!J2 1 ] fc°U *?A> (fc°y>V-^ Wy) 4k&%052<D&)$ l 
Mfc55] 

51 52 

(^, Me^^7V^«i- 0 ) 

[0150] Hife^il2o-e#^fct°y v'/vv/y/H^ (try s^-^ wv) ^-g^si^ffl v ^c, h 

ife^2^IH#^LT, fc°y (t°y v?^-^ W>0 ^1^52£#fc 0 
r<»fe^^«, NMR«l|gU ^<D**&<aHJ&l^JBUfc 0 
*H NMR (300 MHz, CDC1 ) 5 8.74 - 8.71 (m, 1H), 8.69 - 8.66 (m, 1H), 8.56 - 

3 

8.53 (m, 1H), 7.80 - 7.71 (m, 2H), 7.31 - 7.21 (m, 2H), 7.08 (d, J=15.9 Hz, 1H), 
7.00 (d, J=15.9 Hz, 1H), 3.28 (s, 1H). 
[0151] [||»!|22] T/V=2^>t°y i?;V {M 0 ^J>-^>-(» lb^54<^J$ 
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Wb56] 




54 

[0152] 3— K:A37fr*^y^>f[^4&^£^^ 

v^y-xwy) fc&WSZ&m^x, MMM 1 6b mm^XT/^*i/t°y (try 

[0153] *H NMR (300 MHz, CDC1 ) 6 8.79 - 8.77 (m, 1H), 8.74 - 8.71 (m, 1H), 8.55 (dd, 

3 

J=1.8, 5.1 Hz, 1H), 8.23 (dd, J=1.8, 4.2 Hz, 1H), 7.84 (dd, J=2.1, 8.4 Hz, 1H), 
7.78 (dd, J=1.8, 8.1 Hz, 1H), 7.32 - 7.21 (m, 4H), 7.10 (d, J=15.6 Hz, 1H), 7.02 (d, 
J=15.6 Hz, 1H), 4.05 (t, J=6.3 Hz, 2H), 1.98 - 1.86 (m, 2H), 1.13 (t, J=7.5 Hz 3H). 
13 C NMR (75 MHz, CDC1 ) 8 10.38, 22.38, 70.25, 89.79, 90.39, 90.93, 91.90, 

3 

113.09, 118.96, 119.38, 120.41, 121.95, 123.12, 124.15, 133.25, 138.59, 139.33, 

140.32, 141.94, 148.85, 152.41, 152.74, 153.03, 156.87. 
UV/Vis (CHC1 ): X [nm] = 339. 

3 max 

[0154] [Hife$|23] tr* |»y/Wfcj^vi' <cf-=^~/v-=^^M^) ] ^t>^ Wk-a-«56©^ 

Wb57] 



(/-Pr) 3 Si— = 




■=— Sl(/-Pr>3 



56 



(S^^K n-Pr^n-7°nt°/VS, i-Prtei-^ntWS^i^ ) 
[0155] Kxy^yft^6(3 llmg) 0 . 594mmol)^^,bfcTHF 



WO 2005/085176 



51 



PCT/JP2005/003950 



(1. 3mL)fd§fi?U Tb9*XhV7^~ Atfcx&jlssS^irVJ* (11. 5mg, O. 0099 
lmmol), 3^bl-i(3. 77mg, 0. 0198mmol), RXliy^/^T^(0. 62mL 
)^^aT"e*Px.f'^^ 1, 4-v ? ^^/k^<>ifV55(25. Omg, 0. 198mmol)<D 
JlftMUcTHF}§$e ( 1 . 3mL) SrjftTUfco 

]^^if Wb^356£rW89% (163mg) -?#fc 0 
[0156] X H NMR 8 7.41 (s, 4H), 7.10 (d, J=3.9 Hz, 2H), 7.03 (d, J=3.9 Hz, 2H), 2.57 (t, 
J=7.5 Hz, 4H), 2.54 (t, J=7.5 Hz, 4H), 1.78-1.58 (m, 8H), 1.20-1.10 (m, 42H), 1.02 
(t, J=7.5 Hz, 12H). 

I3 C NMR: 8 132.29, 131.27, 131.04, 130.21, 129.55, 125.04, 124.58, 123.27, 
98.92, 98.82, 97.21, 94.00, 91.53, 91.24, 37.13, 36.86, 21.88 (x 2), 18.61, 13.67, 
13.59, 11.28. 

UV/Vis (CHC1 ) X [nm]= 395. 

3 abs 

[0157] l'MM&\24] l^);V\t^^;V (^^/V-^^Ml^) ] ^O-ifV^^^)58C0^ 
Wb58] 

O/7-Pr 
*Vh*— o — - 

n-Pr 

57 55 



(j-Pr) 3 Si^^ 




=-Si(/-Pr>3 



53 

[0158] ^71/^-7^-^ 1, 4-^^— /W<^1?V55^;B 
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[0159] m.p. = 73-80 °C. 

*H NMR 8 7.50-7.30 (m, 12H), 2.60 (t, J=7.5 Hz, 8H), 1.82-1.62 (m, 8H), 
1.20-1.10 (m, 42H), 1.03 (t, J=7.5 Hz, 12H). 

13 C NMR 8 131.94, 131.26, 131.08, 129.97, 129.93, 123.41, 123.28, 123.21, 
106.69, 98.57, 98.52, 92.81, 91.28, 91.13, 37.08 (x 2), 21.89 (x 2), 18.66, 13.73 (x 
2), 11.31 

IR (KBr) 2957, 2864, 2151, 1654, 1503, 1458, 1260, 1099, 1016, 881, 833, 759, 
672 cm" 1 . 
UV/Vis (CHC1 ) X [nm]= 379. 

3 abs 

[0160] \?x IfyMk^—fl, (7i=/wxyi?>fy) ] "f-^ry^y\\^mQQ<o 

Mfc59] 



(j-Pr) 3 Si — 




=— Si(/-Pr) 3 



[0161] h7^-^^=/V3— KaiWWb^KjfiZ^^ 2, 5-^rc^^/V^^-^;n^^<^59^ 

[0162] 'H NMR 8 7.45 (d, J=8.4 Hz, 4H), 7.38 (d, J=8.4 Hz, 4H), 7.08 (s, 2H), 2.58 (t, 
J=7.5 Hz, 4H), 2.55 (t, J=7.5 Hz, 4H), 1.80-1.62 (m, 8H), 1.20-1.10 (m, 42H), 
1.024 (t, J=7.5 Hz, 6H), 1.019 (t, J=7.5 Hz, 6H). 

I3 CNMR: 5 132.05, 131.58, 131.19, 130.35, 129.60, 125.10, 123.43, 123.38, 
106.75, 98.95, 94.67, 92.91, 91.55, 91.10, 37.09, 36.79, 21.79 (x 2), 18.55, 13.57 
(x 2), 11.19. 
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IR (neat) 2959, 2153, 1600, 1501, 1461, 1381, 1227, 995, 883, 835, 800, 735, 675 

-i 

cm . 

UV/Vis (CHC1 ) X [nm]= 401. 

3 abs 

[0163] l%Mm2QyyV/Vik^=^/V{7^/V-^l/i/4>)~\7^/V ^—TMk&%062 

Mb60] 



(7-Pr) 3 Si — = 



(/-Pr) 3 Si — = 




Si(f-Pr) 3 



62 

[0164] h^^^-^^^/Va— V^>4^t^^)57t, ^—T/^61t 

[0165] m.p. = 47-50 °C. 

*H NMR 8 7 A3 (d, J=8.7 Hz, 4H), 7.42 (d, J=8.7 Hz, 4H), 7.36 (d, J=8.7 Hz, 
4H), 6.98 (d, J=8.7 Hz, 4H), 2.56 (t, J=7.5 Hz, 8H), 1.78-1.60 (m, 8H), 1.20-1.10 
(m, 42H), 1.00 (t, J=7.2 Hz, 12H). 

13 C NMR 8 156.72, 133.04, 131.93, 131.06, 130.12, 129.24, 123.50, 123.14, 
118.93, 118.58, 106.74, 98.19 (x 2), 92.72, 91.19, 88.96, 37.13, 37.02, 21.88 (x 2), 
18.66, 13.72 (x 2), 11.31. 

IR (KBr) 2957, 2864, 2151, 1654, 1594, 1496, 1459, 1239, 1099, 1015, 878, 832, 
673 cm . 
UV/Vis (CHC1 ) X [nm]= 351. 

3 abs 

[0166] [H»!j27] tr* [v'y/wt^^/v (7x-;v-xy^y) ] tr^-^Wb-^M 
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(/-Pr) 3 Si— =■ 



</-Pr) 3 Si 




=— Si(/-Pr) 3 



64 

(aS^ n-Pr|4n-^nfc>S, i-Prffi-^ntV^S^-To ) 
[0167] h9>*-7^/V-3— K^WWb-^feSZi^ 5, 5' -^xf=;W2, 2'-t^^~7 

[0168] m.p. = 60-63 °C. 

X H NMR 6 7.44 (d, J=8.4 Hz, 4H), 7.38 (d, J=8.4 Hz, 4H), 7.10 (d, J=3.9 Hz, 
2H), 7.07 (d, J=3.9 Hz, 2H), 2.57 (t, J=7.5 Hz, 4H), 2.55 (t, J=7.5 Hz, 4H), 
1.78-1.60 (m, 8H), 1.20-1.10 (m, 42H), 1.02 (t, J=7.2 Hz, 12H). 

13 C NMR: 6 138.32, 132.51, 132.05, 131.18, 130.03, 129.71, 124.13, 123.46, 
123.35, 122.94, 106.75, 98.84, 95.00, 92.90, 91.78, 91.16, 37.07, 36.81, 21.80 (x 
2), 18.55, 13.58 (x 2), 11.20. 

IR (KBr) 2934, 2862, 2150, 1654, 1502, 1458, 1378, 1223, 994, 881, 833, 791, 
759, 674 cm -1 . 

UV/Vis (CHC1 ) X [nm]= 423. 

3 abs 

[0169] fcf ^ [l/yMlsx&^/V (7s=/k-xy$?>fy) ] 

Wb62] 



(APr) 3 Si 




^^Si(/-Pr) 3 
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n-Prto-^PtVVS, i-Pr«i-yot>l^to ) 
[0170] h^^-^a^/va— K^WWfr^N&SZfcx 2, 6-^^/^^u>65t^m 

[0171] m.p. = 42-46 <£. 

*H NMR 6 7.93 (s, 2H), 7.76 (d, J=8.l Hz, 2H), 7.52 (d, J=8.l Hz, 2H), 7.45 (d, 
J=8.4 Hz, 4H), 7.39 (d, J=8.4 Hz, 4H), 2.74-2.52 (m, 8H), 1.85-1.65 (m,8H), 
1.20-1.10 (m, 42H), 1.05 (t, J=7.2 Hz, 6H), 1.04 (t, J=7.2 Hz, 6H). 

13 C NMR 8 132.45, 132.03, 131.17, 130.87, 130.17, 130.00, 129.12, 127.87, 
123.56, 123.31, 121.78, 106.82, 99.20, 98.60, 92.81, 91.24, 90.52, 37.09, 37.06, 
21.83 (x 2), 18.55, 13.64 (x 2), 11.21. 

IR (KBr) 2957, 2863, 2151, 1654, 1595, 1500, 1458, 1377, 1261, 1098, 1017, 883, 
807, 670 cm" 1 . 

UV/Vis (CHC1 ) X [nm]= 384. 

3 abs 

[0172] [HigF!l30] \?*[^])/Vik^—/V(7^—/V-3^/*M^) ]T^h7-feWb-^^68<^ 



Dfb63] 

On-Pr 



F 


"A 


\_ 


) 


\_ 


J 



/7-Pr 

57 

67 

O/7-Pr ? J n-Pr 
n-Pr n-Pr 



n-Pr^n-7°C2tVk*, i-Prtei-^tVk^Jti- 0 ) 
[0173] h^^-y^/^B— K^W^ft^#/57^ 9, 10-^^/VT^h^1?^67££r 
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[0174] m.p. = 127-131 °C. 

l H NMR 8 8.59 (dd, J=3.3, 6.6 Hz, 4H), 7.63 (dd, J=3.3, 6.6 Hz, 4H), 7.47 (d, 
J=8.4 Hz, 4H), 7.42 (d, J=8.4 Hz, 4H), 2.84 (t, J=7.5 Hz, 4H), 2.82 (t, J=7.5 Hz, 
4H), 2.02-1.76 (m, 8H), 1.20-1.10 (m, 42H), 1.14 (t, J=6.6 Hz, 6H), 1.12 (t, J=7.2 
Hz, 6H). 

13 C NMR 8 131.99, 161.15, 130.30, 130.28, 127.15, 126.79 (x 2), 123.43, 
123.35, 118.82, 106.74, 102.79, 99.11, 96.31, 92.94, 91.46, 37.87, 37.59, 22.31, 
22.23, 18.67, 13.94, 13.83, 11.34. 

UV/Vis (CHC1 ) X [nm]= 345, 363, 483, 506. 

3 abs 

[0175] IM1MM3 1 ] tf* li/VMk^—fl' {7^/v-^y?M^) ] -oy^-T-JT^—Mt 

Wb64] 



N N 



(/-Pr) 3 Si — ^ 




=— SKV-Prh 



[0176] ^l^-^m^/Va— 4, 7-^^=/V-2, 1, 3-^^^" 

-cn^s^f ] /<^7^7/- /Hk^70^#39%-t?#/t o 
[0177] m.p. = 191-193 °C. 

'H NMR 8 7.66 (s, 2H), 7.45 (d, J=8.4 Hz, 4H), 7.40 (d, J=8.4 Hz, 4H), 2.76 (t, 
J=7.2 Hz, 4H), 2.67 (t, J=7.2 Hz, 4H), 1.90-1.65 (m, 8H), 1.20-1.10 (m, 42H), 1.07 
(t, J=7.5 Hz, 6H), 1.06 (t, J=7.2 Hz, 6H). 

I3 C NMR 8 154.41, 131.96, 131.87, 131.65, 131.15, 129.64, 123.34, 123.27, 
117.19, 106.65, 99.31, 97.71, 94.97, 92.92, 91.16, 37.29, 36.90, 22.05, 21.91, 
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18.65, 13.76 (x 2), 11.28. 
UV/Vis (CHC1 ) X [nm]= 351, 466. 

3 abs 

[0178] [H»!i32] tr* [-^y/Wfr^ww (^^v-^^v^v) ] fc°y^^fb-^72<£> 

Mk65] 

_/ ' N=N 
n-Pr 

57 71 




72 

[0179] Yy^^--7^=. K^WWb^lfefiZi, 3, y^V^7l££ffl 

[0180] m.p. = 130-135 °C. 

! H NMR 8 7.47 (s, 2H), 7.44 (d, J=8.1 Hz, 4H), 7.38 (d, J=8.1 Hz, 4H), 
2.68-2.52 (m, 8H), 1.80-1.62 (m, 8H), 1.20-1.10 (m, 42H), 1.01 (t, J=7.5 Hz, 
12H). 

13 CNMR: 8 145.74, 133.52, 132.07, 131.29, 128.64, 128.49, 123.69, 123.11, 
106.65, 99.92, 95.31, 94.98, 93.13, 90.55, 37.24, 36.69, 21.77 (x 2), 18.52, 13.55, 
13.50, 11.18. 

IR (KBr) 2955, 2863, 2151, 1654, 1501, 1458, 1393, 1261, 1099, 1017, 880, 833, 
806, 671 cm" 1 . 
UV/Vis (CHC1 ) X [nm]= 386. 

3 abs 

[0181] by [->y/Wte^— ^ ] ^y^y\\^miL.^ 

(a)l, 3, 5-hy^-/V-<^ifV^^74(D^ 
Wb66] 
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SiMe 3 



TBAF 




[0182] 1, 3, 5-hy^[(hy^/Vi/U/V)^^/V]"<^ir>73(l38mg, 0. 376mmol) 
^THF(3. 8mL)^^fifL. ^h^^/VT^^e^^A^/V^-yKd. 50mL, 1. Om 
ol/L in THF, 1. 50mmol) %0°CX?1}\}X.fc o 0°C-e^^l^^if#L^, 

[0183] (b) hV li/VMk^—^ (7s^xys?>T/) ] -<^irV^^-^)75(Z)^^ 
Mb67] 
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</-Pr) 3 Si— =- 




74 

Si(/-Pr) 3 




(jW, n-Pr«n-^°nt°/V^, i-Prlti-^otVUIrito ) 
[0184] hV>^-y^=- K^W^k^#/57(780mg, 1. 50mmol) ^Jft^CUfcTHF 
(2. 4mL)[C^iL, ^h^^hy^^/k^^^/^v ? '>^(21. 7mg, 0. 0188 
mmolh 3«Xb|g— 10(7. 16mg, 0. 0376mmol) , JSOJiy^/VT^il. 2mL) 

m(2. 4mL)«TLfc 0 

^ (^3ri^/^-^/k = 50/1) "Clf hV li/VMt^—A' {y^;V-^y 
]^l^Z>VC&mi5£W&71% (354mg) X*W^o 
[0185] m.p. = 87-91 °C. 

'H NMR 8 7.431 (d, J=8.1 Hz, 6H), 7.427 (s, 3H), 7.37 (d, J=8.1 Hz, 6H), 2.57 
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(t, J=7.2 Hz, 12H), 1.80-1.60 (m, 12H), 1.20-1.10 (m, 63H), 1.02 (t, J=7.5 Hz, 
9H), 1.01 (t, J=7.5 Hz, 9H). 

13 C NMR: 8 133.42, 132.05, 131.20, 130.60, 129.70, 124.46, 123.46, 123.41, 
106.78, 98.72, 97.07, 92.87, 90.99, 90.48, 37.08, 37.00, 21.80 (x 2), 18.55, 13.58 
(x 2), 11.22. 

IR (KBr) 2958, 2863, 2151, 1658, 1576, 1502, 1461, 1260, 1099, 1016, 879, 832, 
674 cm" 1 . 
UV/Vis (CHC1 ) X [nm]= 352. 



[0186] [^Ji^!|34] hV \_i/VMk^~;V (y -7^-~>V\ TVsty^mTT. 



abs 



Wb68] 





n-Pr 

57 



76 




Si(APr) 3 



<APr) 3 Si 




Si(APr) 3 
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n-Prto-^PtVVS, i-Pr«i-yot>l^to ) 
[0187] h^^-^^/V3— K^WWb-^57(510mg, O. 984mmol) £rjft^tUhTH 
F(l. 6mL)lC*g#?U ^Yy^yy^^tVTfr^^/^JVM^A. 2mg, 0. 012 
3mmol), 3^^11—^(4. 69mg, 0. 0246mmol), ^tl^^/VT^CO. 77m 
D^fiT^P^c^, hy[(4-^^/V)^^/k]T^>-76(78. Omg, 0. 250 
mmol) (DmMX,tz.TYi¥WM ( 1 . 6mL) ^TUi 0 

v^V) ^^/k]T^^k^77^I|5l^71% (264mg) -C#fc c 
[0188] m.p. = 128-131 °C. 

X H NMR 6 7.44 (d, J=8.1 Hz, 6H), 7.37 (d, J=8.1 Hz, 6H), 7.36 (d, J=8.4 Hz, 
6H), 7.06 (d, J=8.4 Hz, 6H), 2.58 (t, J=7.2 Hz, 12H), 1.80-1.60 (m, 12H), 
1.20-1.10 (m, 63H), 1.00 (t, J=7.2 Hz, 18H). 

13 C NMR 8 146.68, 132.65, 132.02, 131.14, 130.32, 129.19, 124.09, 123.62, 
123.21, 118.36, 106.80, 98.76, 98.23, 92.77, 91.33, 89.36, 37.07, 36.96, 21.78 (x 
2), 18.55, 13.61, 13.58, 11.19. 

IR(KBr) 2955, 2862, 2150, 1651, 1595, 1501, 1459, 1316, 1264, 1173, 1100, 
1015, 881, 833, 674 cm -1 . 

UV/Vis (CHC1 ) X [nm]= 339, 399. 

3 abs 

[0189] [H»!l35] 

(a) hy [ {-7zr,z=.;V-^>^M» -7^;V\ Wb^^/78(D^ 
Dfb69] 



(/-Pr) 3 Si — 




77 78 
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n-Prto-^PtVVS, i-Pr«i-yot>l^to ) 
[0190] hUEixy/Hb^— /Ky^— /V- n^v^f/);?^ /V]T^Wi^4^77(100mg, 0 
. O671mmol)£\ THF(0. 67mL) td£fl?U ^h^^/VTy^^^/l^-yKC 
0. 269mL, 1. Omol/L in THF, 0. 269mmol) SrO'C-Cjbn&fco 

[oi9i] (b) hy [ [ (t~vvv:^~/v) ^m^/v-^^^r^] ^-/v] ^ b-a^&SQtf^jjfc 

Mb70] 




80 

[0192] 4-3— KT^y— /V79(62. 8mg, 0. 268mmol) £JlftMLfcTHF(0. 84mL) K 
*§#?U "rby^hV^^/^^y^^^^O. 88mg, 0. 00336mmol) „ 3 
WkB^Mil. 28mg, 0. 00671mmol) N ^O--J=r.^-;VT^>{0. 21mL)£r^?& 
T-e*P^.7t#, _hSB-e#fett/c7^T-fe^^Wb^I8CD^LfcTHF^?S (0. 
84mL) «:ITLfco 

^ar-es^i2B#r^Jt#b^, w&mzfo&M&x?^'^\jtt 0 

-74- ^*V-l//=^-*r;v= 5/1) by Ev^/Mb (7x=^-xyi?^) ] 
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^O-ff >4k&m80frU^47% (42. 6mg) -e#fc 0 
[0193] *H NMR 8 7.48 (d, J=8.7 Hz, 6H), 7.47 (d, J=8.7 Hz, 6H), 7.41 (d, J=8.7 Hz, 
6H), 7.36 (d, J=8.4 Hz, 6H), 7.06 (d, J=8.4 Hz, 6H), 6.89 (d, J=8.7 Hz, 6H), 3.84 
(s, 9H), 2.59 (t, J=7.2 Hz, 12H), 1.80-1.62 (m, 12H), 1.06-0.98 (m, 18H). 

13 C NMR 8 159.75, 146.52, 133.07, 132.54, 131.31, 131.20, 130.11, 129.13, 
124.00, 123.25, 123.06, 118.33, 115.10, 114.03, 98.68, 98.31, 91.34, 91.18, 89.34, 
87.96, 55.28, 37.12, 37.04, 21.88 (x 2), 13.72 (x 2). 
UV/Vis (CHC1 ) X [nm]= 346, 401. 

3 abs 

[0194] i2myt^^w>(D^m 

^TComMim^^^X, ^^^h/W^ F-4010 Fluorescence Spectrop 
hotometer ( (W) 0 SdKft^SBD £MLT«!lSUt, 

mMMl3X^frltcik&^m&?vufr/UMZ.f&M (9. 3X10~ 6 M)U 372nm 

MMMl4Xmhtbfcik&%^&?vu7fr/]/MzmM (1. 6X10" 5 M)U 347nm 

[0195] [^»!|38] 

^M^l24-e#^fc^^#)56^nn/^/V^^^jiif(l. 0X10~ 5 M)U 395nm 

MMM34XMbHfclk&^77.&?tiv^/VMZ.¥&M(l. 0X10~ 5 M)U 399nm 

(D^mmvtct^ 459nm(DW^mmmm\^titcm4) 0 

[0196] [Hli40] 

(ost)?E3fe-ejg()©Lfc^^, ^ti^ti&mmmznfto ^\^m<o%,%^^v;v 

\Z.tetf^mO±^%(Dm%m-K ( X max) Sr^l ^i~ 0 
[0197] [^1] 
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mmm 




3}& 
(nm) 


X max 
(nm) 


i 


8 


385 


434 


3 


10 


407 


477 


5 


12 


427 


494 


6 


19 


359 


405 


8 


21 


386 


436 


10 


23 


394 


447 


11 


25 


375 


479 


12 


30 


473 


569 


13 


36 


541 


647 


14 


43 


345 


380 


16 


45 


376 


432, 447 


18 


47 


393 


438 


19 


49 


366 


420 


20 


51 


340 


377, 396 


22 


54 


363 


399 


24 


56 


395 


451 


25 


58 


379 


431 


26 


60 


401 


463 


27 


62 


351 


398 


28 


64 


423 


493 


29 


66 


384 


431 


30 


68 


483 


536 


31 


70 


466 


552 


32 


72 


386 


448 


33 


75 


352 


394 


34 


77 


399 


459 


35 


80 


401 


463 
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m^mm 




(i) 



TfB*S(2)~e^c£tL5^ XttTfB^(3)-e^$*L3£«^U 

Wb2] 



(2) 



OH 

(3) 



tfy^2*=vi^ t^v^w^ ^-/^^ tfny/i^ t^yy/v^, 

v^^/H, t°7^;H, t°ny/vS, t°^y/vS, -f^Vy/vS, Xte 

R 6 te, 2kifM^\ gm^y/^S. 7x^;H, ^^/vs. trysts. fcfy*^=/v 
tWv^/^s, t^^/vs, ^^^/vs, t°ny/vs, t°7^y/vs, -f^vy 
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[2] 



ARxfu^ m^m^x, ^-y^uiym, r^by^m, y^^v^m. 
^>-m. y^u^n. by*7^~u^m, tv^gt, ^v^n, ^v^m. \?v^j 

1 2 3 
1 2 

32 



-Y 



R' 



bi 



-(-Z 1 -R 9 -)-Z 1 - 



R" 



-Y^ 



b 2 R a 



(4) 



m-i 



rri2 

[1 — lCK^T/l^r 



{5^, r\ r\ r 4 rxir 5 ^ mHzm&LX7kmm*xtem 
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Mb4] 



(2) 



OH 

(3) 



-a-^ tWv^/vs. t^v^/vs, ^-/^ \£uy/v^ ^yyv^m, 4^ 
BM^u^nx^^xhxw )&mu 

^hi^at^ ^^-u^gt, :7/i^}-^gt, hy^-i^gt, tv^gt ^yv^t, 
trys^St t°y$^vgt N t°y^>vgi, t°^>vgt, trn— /vgt t^y— 

vVgt, 7c[3, 4-b]t°^v ? >'St, Xte6H-t°tm[3, 4-b]t°^^(-^<D# 

Soffit ^i^tva^-obJ^o )&mu 
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R 9 te, -o-, -s- -s (o)- -s (o )- -c (o) o- -oc (o)-, -c ( 

2 

S) O-, -OC (S) -C (O) NH- — NHC (O) -C (S) NH- — NHC (S) - 

1 2 
1 2 

[3] a; (5) -emzti&Lb&mkb'Tz 7i &®&k^mn^it&m 0 

Wk5] 




R% R\ R 4 ^U?R 5 », SV^-Miz:bT7K*^X«^^l-10(DT7Vdr 

t°y^v^vi^ t°oy/v^, t^y/vs, -r^vy 

~/vm. t°7^/H, t°ciy/vs, t°7^y/vs, -r^vy/vs. 

mmm^x^Mi^M^nx\^xhx\^mwci—io(D^^^tT/p^r/>mx^: 
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R' 



(2) 



OH 

(3) 



^/vS. t°y^v^/yS. t^^/H, 77^S^ t°ciy/vs, t°yyy/vS, 

t^^i, yy~/vs, t°ny/vs, t°yyy/ys, -r^vy/vm, x« 
^^~/vm*±, ^n^yji^, ^yrys, — hnS, vW/vr^y^ 5^731^/vr^y 

wt, y/M-yyst, hyy^yygt, tvyg, -<yyysi, t°y^ 

ygt, t'y^ygt, try^^ % t^yygt, 77^, t°n— /ygt, t°yy— /vgt, 
^5y>y— ^-7^m, ^yy'fr^Ty^yi, ^y[3, 4-b]t°7^yi 
, 7n[3, 4-b]t°7^yi, Xi^eH-t'nnta, ^blt-y^y^c^n^cD^^, y 
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[4] 



[5] 



[6] 




(6) 





(7) 



1 3 
1 3 

fiifBR 1 ^, famm*. ^rym, -hoS, vW/vt^/S, z?-7^~/vtk;m, * 

am 

CH 3 



E'- 



CH 3 



(8) 



OH 

(9) 



, xi-ihvy/^vi^/vmx^:MKm^tix\^xhx^\ )&m~r 0 ] 

X^hy7//v^-n^/vS-e^#^g^$tvCV^J;v\ K TfBxt(8)-C^tL5 

am 
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E'- 



CH, 



OH 



(8) (9) 

[7] ffffBA&m^ m ^z.m±LVx, t°y vvnt, t^v^st, t o y^>vgt, t^s^ 

i?TV*—/VWk, ^y[3, 4-b]fc°7i^gt, 7n[3, 4-b]fc°^i^gt Xte6H-t°£2 
n[3, ^blt^^^C^^^-mf*, ^^/VS, ^n^VjjK^ ^>T7S, ^hn 

[9] fiffEZ 1 , Y^OT 2 ^ av^l^AELT-O'^Vm, ^^W^, TVh7i^St 

t°y^Vgt, fcWv^gt, ft7xy|, \iu-;vm. ^/fTiW-/ldi, x« 

^/^, x^hy^^^/v^-efiM^m^tLTv^-c^iv^o )-e&> 

1 2 

[10] BfffBY 3 — Y 5 #^ Si M£2&3tL-C:7^W^S, ^^l/^, T^h^ir^. t°y i? 

t°v?i?i/m. ^~7^/n, \?n—?vn, ^i^/^r^r^—^m, xu.^^ 
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y[3, A-h~]\i e: y^miX.flh(Dm^ y^/^m, v'T/S, ^h^r^, n-^naj^ 

1 3 

Wbio] 




(10) (ID 
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